Additionally, investigations were carried out on the effects of phthalic acid and of 2-ethylhexan-1-01 (the two components of di-(2-ethylhexyl)phthalate) administered daily to rats by gastric intubation at doses of 850mg/kg and 1335mg/kg respectively (equivalent to 2000mg/kg of di-(2-ethylhexyl)phthalate) for 7 days. Phthalic acid treatment did not affect the relative liver weight or the other parameters investigated ( Table 2) . The animals treated with 2-ethylhexan-1-01 showed an increase in relative liver weight but not as marked as with di-(2-ethylhexyl)phthalate treatment. Cytochrome P-450 and biphenyl 4-hydroxylase activity were significantly increased, whereas glucose 6-phosphatase activity was depressed. Succinate dehydrogenase and aniline 4-hydroxylase activities were unchanged biochemically and histochemically and the other parameters studied were unaffected.
Routine diagnoses of a number of inborn errors of metabolism involve cultures of skin fibroblasts or amniotic fluid cells. Typically, measurements are made of lysosomal enzyme activities such as, e.g., a-glucosidase in type I1 glycogenosis (Nitowsky & Grunfeld, 1967) . It is, however, becoming evident that considerable variations amongst individual cultures can be anticipated (Kaback et al., 1971) and these may, on occasion, be sufficient to vitiate comparisons of enzyme amounts between cell cultures obtained from normal and genetically defective donors (Beutler et al., 1970) .
The variations noted may stem from genetic polymorphism in individual donors (Harris, 1968) or from modifications in the culture media (Beutler ef al., 1971 ; Ryan et al., 1972) ; additionally most culture media contain constituents labile in solution at 37°C (Paul, 1970) . A further source of variation derives from the cultures themselves. Skin fibroblast cultures do not grow at a single, constant rate, and so, at any particular time after renewal of the culture medium, depletion of nutrients in the medium will vary from culture to culture. As particular nutrients are exhausted, the pattern of enzyme activities within the cells may change. The amount of glycogen in skin fibroblasts shows a marked dependence on the glucose concentratior. in the culture medium (Lake & Marsden, 1972) .
Glucose uptake has been studied in a number of human skin fibroblast cultures established from skin biopsies and grown as a routine in medium 199 supplemented with foetal calf serum (20 %, v/v). The glucose content of small portions of culture medium was monitored at intervals over periods up to 3 days and at the conclusion of the experiment determination of total cellular protein provided a measure of cell density.
First observations indicated that no measurable glucose uptake occurs if foetal calf serum is omitted from the culture medium. In the presence of serum, glucose uptake (pg of
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glucose/h per mg of protein) strongly depends on cell density, being much lower at high cell densities. Finally, at low cell densities, non-linear glucose uptake is noted, which becomes linear as the cell density increases. These observations suggest that glucose uptake by human skin fibroblasts is associated primarily with growth; growth is dependent on the presence of serum, is decreased by contact inhibition at highcell densities, and is logarithmic at low cell densities, becoming linear at higher densities (Bard & Elsdale, 1971 ). This behaviour is in marked contrast with established cell lines studied (HeLa, Rous sarcoma, rainbow trout) where glucose uptake is unaffected by serum and not directly connected with growth. Extrapolation of measured values of glucose uptake by skin fibroblasts suggests that l m l of culture medium contains only sufficient glucose to support the growth of 5 x lo5 cells for 2 days.
Glucose depletion, besides limiting metabolic energy supplies to the cultures, also causes marked (>0.2pH units) decreases in medium pH owing to lactic acid formation. Both growth and enzyme concentrations are affected by such pH changes (Rubin, 1971 ; Lie et al., 1972) . In the Rous sarcoma cell, the rate of lactic acid production, initially high when the culture medium is renewed, is eventually reversed over a 24h period; coupled with an increasing Qo,, this indicates a switch in energy production from glycolysis to respiration.
These observations demonstrate that cell cultures experience a continuously changing environment. Like whole organisms, they are capable of limited responses to the changes they encounter, and the reflexion of these responses in metabolism may account for the changes noted in enzyme concentrations in human skin fibroblast cultures.
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